DP-987 US 



mB^mi^mff (jp) 02) ^ ^ 4^ 1^^^ #==(a) 



^^^2002-40496 
(P2002-40496A) 











FI 




G 0 2 F 


1/ 00 


5 0 1 




G02F 


1/35 50 1 2K0 0 2 


HOIS 


3/06 






HOIS 


3/06 B 5 F 0 7 2 




3/23 








3/23 5K002 




0/ on 








3/30 Z 


H 0 4. R 

X 1 \J rx 0 


in/17 






HO 4B 


9/00 J 








W gS*B©»14 OL 11 H) g»MC«< 






4$H2000-224154(P2000-224154} 






000002130 


















¥J*12^ 7 J3 25 B (2000. 7. 25) 
















(72)»l«# 








































































(74)f^aA 


100088155 



























(54) [stmoiiwi 9v>ja««Rz/*nsfflv>fc3t«ii5/xyA 

(57) imm 

-rS^^tJc, lS&^3feM^-s/ h 2 1 . 2 2 jS^'ib^^^^t 
ix S iasi 3fe J: o r ft * ^ V tfiffi-t- -5 o ^ 

>r/<ll, X 2Srti[??iJ{cSS£Lr«^-r^^^t>Jc. ^ 
o « Sl^* <o ft #5fe CO fiiS ^ K Jt U r , 




1 

S R S fil $r ^ 18 » <o 7 v« ffiffl 3t :7 r >r 

s c ^ Sr4#ta ^ -r s 7 viiffi^o 

iX^n{C*5*t65>»:^n— -0. 5ps/nm 
VkmJeiJiO. 1 p s/nmVkmJeAT-CfcSr 



(2) 002-40496 

V N 6 c <5: * Wtar ^: f ^ 9 laf^ CO ^ -r >- ii 

tfS*JSi 2] fitj|a1S»o^-^i^titI^3fe:7r ^''^^^ 
1 5 m^UiTTib^c: ^: S:i^«^-t--5iS*JB i fsao 

^(7 [0 0 0 1] 
[0 0 0 2] 

So 

[0 0 0 3] z.<r>^ofi:'^yr ^ ^'^m^^bx.xyt. e 
[0 0 0 4] c^^. #±IS7C9g^;?JD7r '<^<ii'l'I:^ 

(0tJx.liEDFA : Erbium-Doped Fiber Amplifier, E 
r^^-^ (^i)x.(^EDF : Erbium-Doped Fiber, E r j^JlJD 

[000 5] 

li. ^&mm(r>^yr^y<\:im-^%tti>\^mm^^A 



3 

gjc^gb. ^.t^iB■^^i:m^(Omn (net gain) X^ 
[0 0 0 61 L^-L/ird^b. ^-e^liitl:^*:^"^^*^ 

[0 0 0 81 

syh«>lc, ^i^Mtcj:-^^-^^^!!!!!^!^, (1) m^(0 
*tffiiK« »«crt S m#3fe^fa^3t ^ o T ^ ^'if 
*I-r6^4^^#:S/o^'^>'iiiH«"tr*>or, (2) 

^^'r^^nkoyy-^:ymmm%yr^^<t. (3) 
[0 0 0 91 *-*757-r>'ittlffl5fe:7r><^^*fflv>r« 

it ifiSg ^ 3- - T- R :g 5>« W W -r ^ :i ^ 

[0 0 101 ft-§-7fetO^«flS;d?:^#</^:54i 
^{Ctt, gateffl^P (SPM : Self Phase Modulatio 
n) ^^tASLH^^ (GVD : Group Velocity Dispersio 

^Bx{Bm^^^m^\zn. a^mmmm (xpM:cr 

OSS Phase Modulation) -^^B^^i^^ (FWM : Four W 
ave Mixing) fi^ ^t^^^-T t fj^^. LT , 
> ti 3fe 7 r T- O feiS * c n ^ <0#^ 

[0 0 1 ii cintc^uT. ±iabfe^-^>*ii|®«{c*5 



(3) 2002-40496 

[0 0 121 ^ti. mm&^mi^\^<D^j^^j:< ti^-n<D 
m^mm^^^r-^x. ^^<r)^^iymmm%y r ^<x(d 

10 m^tf^. 0. 5 p s/nm&lT'rfcS^t >Sr4#t»<5:-r 
[00131 fo^^M^t , iiiHi^:g:S^f^O:^<*(DK:^# 

[0 0 141 y^i^mm^\H(D%^m^±wt\.x(D^ 
fiSoM-^-^ic J; oT«« ur ±iBc75fisffii^ ^ -r s c: ^ 

fii^ ^^fi^ w ^ n s . 

. [0 0 151 ii*IigcS»«I^cD^«c<:DK:^»^{C 
[0 0 161 7-5'>'«i|iI«rto3t^iiSss^^^L.-^o5> 

[0 0 171 W&<o'7'ri^mmm%yr^^«o 

'tiX^iX\Z.'^\i^i^my^^-ymt^. -0. 5ps/n 
mVkmJ£l±0. 1 p s / nm^/ ^>iml^^TXh^Z.t 

Sc :^ 6 C ^ ^ tfe ^ /j^ ^5 . 

[0 0 181 ^/c, ^^(7:)7^i^ii*1^3fe:7T^^<l^, 

S V ^ IC^/j^ S -§-0 ^ :g 5>mfit ^ ^-f -5 2 O CO ^ -7 >- it 

[0 0 191 :L<DXo\cmn-^<D^^^7^nm^^'r^y 

5(7 cntcjior, m-^3fe<?:)*»Wrififi?r(Ofii^^^ 



s 

[0 0 2 1 1 mm&&mm^<D±W(Df&s^m^ 

ii^1Sci5:mX(Dm-^^(DBm^mit-r^^ti>^X^^^ » 
:S:4)'»:TPSfitlCOtNT{i, lfe^ffli)iO. 5ps 

[0 0 2 2 ] ^7t. ^^(O^-^Zymmm^:^ T ^ y«D^ 

•ri>h<Dt^^:it\zx-:^x. mm^x<o&msix'^<D^ 

[00231 rco^^. ffifS^T^^-^vtiitiiffiatr/r ^^'^ 
[0 0 2 4 ] A;^/«iIl{cu^ V-Wc^l^.^f>^:k^\i^y-^ 

iitl:&iF^c;)?fefiiS»:^«:^ uroai^pii^tt^rfijii- 
[0 0 2 5 ] ^yh, ^^(r>^-^>^mmm^^r^^«r>^ 

[0 0 2 6 1 ^yc:. 18IS:o^-^>'tiiIiiffi5t:7r -r^^o^ 

/^<^t>io{i. m\i^%<Dm^x<nmiiiimmmi^x ^ u 

m 2 Jgjl T T- *> s ^ ^ ta ^ S o 
[0 0 2 7 ] ^btc. 1ga:0 7-^ viii|Sffl3t7r-f 
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e 

[0 0 2 8 ] ^-vi^itWffl^fer^r -f^-^ollS&Sfffia. 

r-#So ^y^i, ^-^vtgffi^o^^*:^ LT;^:vS/j^7•^>' 
^IJ^^ ^) 7t (7> ^ vtitlffl * :7 r ^^ (t:):^: $ 

[0 0 2 9] ^fc, *«MJcj;-53fei5il&^>;?^xAW[, ft 

[0 0 3 0] 3fefeil^v^;^xA04^M^{C^S^n'5*^' 
[0 0 3 1 1 

'Mmmm\z.-^\^^xum:imm't^. fj:-^. mm<Dmm\z, 
[0 0 3 21 mxa. ^%m\z.^:sy'^i^mm^<D—m: 

^^X^^ . 2oco7'^>'ffiHffl3t:7r ^-'"^ 1 1 , 12 
i:, 2o<Da^3tM^^s' h 2 1 , 2 2 ^«r<iSx.r«^ 

[0 0 3 31 '7-^i^mmB%:7r ^ \ X t \ 2 tvt^ 
^-rvitffi^il t^A^JiSl a}&''e>a;^7if8l b^cioi 

[0 0 3 4] ClC02oO7-v>^iiitl^3fe7r '<''<1 1 , 
1 2«:fflVNi/i:«fiK{cj:oT, ft-^-^tSTfiill-f ^ i: t> 

^ I c ^ ^ ft ^ ^ ^ ^ 5t { c J: o r ^ V ft ^ fc 
co^-r>'iiiH^lf^-Co3fefeiSl^ (^t^'r-r/^i^SS) 

^^^nri>-5o "^-^^-iiffifflafe^r-Y^^i 1. 

1 2O^n^*iXT-O^:g:^>®Cfitc0M'e-ii:{Cj:-or, 
^Ji *I ^ ix 5 ft # 3te o ^> tSr CO ^ ^-^ft ^ 3^ ^ ^mifi 

ic, 7 lrt(7>3feCii^SS"COS£:^^>»C3S5M|a$ 

50 



r 

[0 0 3 5] ^ 1 . 12<D^:Jf 

i^^-So ytr^ y u-^ 4 1 . 4 2 co^ix^'nct. 

ui — ^4 iw:, '7-^'>'mmm%yr^^<\ xt^h^m 

\^ti^^'7'^iy'mmm%yr^^<x 2--^tmm^'^h 

^4 2ii, '7-7>'mmm%yr^^'^x2t-hmm\^tL% 

[O 0 3 6 ] ^-rvtiifl^^ti^r 1 1 . 1 2-^coB 

2 2ic:^or-ttt-enetjte*ttSo sfi^as^-^' h 2 
1. 2 2Ji, ^-^>'iiifi^3t:7r-r/<i 1 , X2t%r 
^ yi^-^ 4 X. 4 2 t(Dm\z.^ix^'timi htii^^^ 
R^ai, 3 2^:«^br. 9'^>mm^x\^(Dyt{i^^^ 

^=^yh2x. 2 2 7b>hmi^^tixmm\^tim^^^. 

Sft*'0 7-^>'itiHffl3fe:7r 1 . x 2-^[^\-}xm:^ 
/<ii, 1 2d>b^Ji^uybft^3t$r, 3fer-r y ^4 

1. 4 2'^f^{tTjiIS:^fS](c^n'?:"ixiSiS$-tir-5o CitHc 
[0 0 3 8 ] 1 {^:ji5i/>ri;J, y-^:ymmm^yT^^< 

m\Z.:^\.^Xn. 6ocoa^3fej^2 1 1 a. 211b. 2 
12a, 212b, 2 1 3 a , S.OJ2 1 3 b;d^fflVNi^n 
ru^-5o &f^^M=^^y \^ 2 2\z^\,^X\t. ^<D 

h 2 1 tw\^(Dm^<r>i^<ot^m\*^ht\.x\i^^. 

[0 0 3 9 ] h 2 lO 6 o(;0Si)^3fei^<7> 

®^3feM2 1 1 aS.C/2 1 1 bl;i|^— OS^SXi 
<03t*til*-f St><0-e*>So ®fi5tK2 1 1 a^t/2 1 

1 hf)^h(ry%\t. ^^-^^^^2 1 1 c{cJ:oT'&fi3t^ii 

5o a^3fe2^2 1 2 a5LU«2 12b 1^1^ — (^^K 

2 12c {CiloT^^K^FixT, MSt^c:o^^r*^— 
X2<73S&«3t3&^^fiS:^?iV^»o ^^7feM2 1 3 a^t 
t/2 1 3 b W:|^-(75K:g;i3 (X3^A.i, Xz) (O^^m 
AL. -€:nbW:{KK^fifc5g2 1 3 c (cioT'&fiSl^n 

So 

I 0 0 4 0 1 ^ LT. (MK-g-fiRSi 211c, 212c. 
^Xf2 X 3 c-C^ix-en-&^5Fn}tKSXi, -RO^ 
X3<753feli, St:g:'B^^^2 1 4{C:^3V^T-&i^K$ttr 3 0 
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8 

r^-^>iliHffl3t:7r-<-'<i i-^^gic^^nSo 
[0 0 4 1 ] /jr*3, Wim%m.=^=^ y V o«^s:{col^r 

Tfe :7 r ^ ^ $ ix S ® « 3fe <^ R fi o 
I'^ri^, ii^, ft-g-3toiK:^J: t> 0. i a mSSSv> 

Ji, S!ifi3t«:lfi«^i^tD;9^4r^-t-St><7>t?*>ort>fi 
[0 0 4 2] ilSLyt^-r^-ifitl^ii-jiSlNrii:, 1g» 
Vii(|ilffl3fe7r-f ^^1 1 , 12, «:ii:?iJ(c«JBSLr«i|B 

Ml. '7'^:ymmm^yT^^<x i, i 2o^ix-?r'nT-o 
[0 0 4 31 cicr% mmnxf^<D^iBmmx<Dm-^^ 

JO 1>— fflO»S^«JC*5VNT, ^•^V'Jiffiffl^t^T^^^l 

1, 1 2-C(D»:^5>»^SrA;^iiSl a d>^tb;^7i^l b ^T- 

[0 0 4 41 ^fc, ltiHR:g#«cf^O^<*<D«gSr«clC 
*5l^r, RS»««:A*iSl a)&*f,tlj;^j«l b^X»9 
Lfc^>«:ffl(0*feMfli[^, 5. 0 p s/nmeJlT<^Kart 

[0 0 4 5] ^•7>'tiiH:§|l P^(755fefei^i2S^ft:^ L-riT? 
^mM.h/£S, *^'^>'±iil«Iffi7fe7r-r>'<l 1 , 12^ 

J: or, 2 00 7-^viiipi 

m^yr-C^<xx. X 2fi-m^^jthti^&^m<o±t^t 
l^X^m'^m^f^'j^\zmm^titzmf^t^j:^o Ufc;&^o 
T, SBtttiX^P (S PM : Self Phase Modulation) 
^&&S.ii^Wc (GVD : Group Velocity Dispersion) 

50 <o^^lcJ:6m#3feoeillfpHo*Mb3&5ffl)^J$n'5. 



9 

[0 0 4 61 ^tz. mm^i^(Dtft&m^^<Dm-^^(D 

^«i;^ji8t^6Ci^;&«^fig^/^ ^^mmm (XP 
M : Cross Phase Modulation) -^BgatRS-g- (FWM : 
Four Wave Mixing) O^^tC J: 6 fs-g-3te</>fiiSift«0^ 

[0 0 4 81 01{C;^UfcT-^>iiiHS(cjo«tS7-^>' 

1 2 mf^t^m^^^- ty \-2 1. 2 2, 3fe^ 
iSti31. 32.Rir^r^yi ^5^41, 42{COl,> 

[0 0 4 9 1 ig2{C;^LitWl>li3l^rii. A;^issi a«I 
s / n m O ^> «l: fit ^ /J^ o T V ^ S o 

[0 0 5 01 V^t^mi bliio^-r >tifHffl3fe7r 
:d^2affl^ixTVN;5, *P^^ i c r-*^ 3 0 p 

T, *>SV>tt5. Ops/nrngiT) <^>SESl^05>»fi£ 

(0 0 5 1 1 ig2«c^Lfc«jS;(07-r>'it*i:gf 

^ ^^-r i y^c a6 CO ^ -V V 3fe :7 r ^ ^< o ^^^-J ^ , 

^r^^-^li, S i 02f-G e 02*^^J!JD$ixfck:ffl|^^^ 
A n i(Dcir^^6 1 S i 02{CF}6^^^;DD^?n/ttl:H 
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10 

[0.0 5 21 ±fBLfc«J«36^?>/j^S3fe:7r>r-'^ICi3V> 

r, MS i O2*^o%i: Lfw=ir^«6 liitj^^^^ r/ K 

2 0H:ffli^^^>Sr A ni= 2. 9%, An2 = ~ 

0. 4%^LT. 7-^ ViiiHffi3fe:7r ^^-^l 2 

[0 0 5 31 mWi<o'7-^iym^m%yr^ 

10 irtt, 3rS*4. 8 (am). R5 1. 5 5 A* 

mr-(7)^fi^>®:Sr4, 3 (ps/nm/km) , 

1, ^ ^ ixmX(0'm^Wimn^l 0. S (am^) , #^ 
i^^^»^2 0. 4 (1/W/km) ^ Lyto 

[0 0 5 41 ^Wi<r>y'^i^mmm%y 7 ^ 2 

XYt. z3rS«r4. 0 (/im) . 5 5 um-CtO 

jS:^5>«^-9. 0 (ps/nm/km) , StS 1 . 5 
5 iimT-0|^^[|»TaDa4r9. 9 (Mm2) , 
*2 2. 3 (1/W/km) 

[0 0 5 51 uA:,(r>mm.t-hf£^y^>mmm%yr-c 

SJ:5{c. '7'^>m%^x^my^'r^z.ti5^X^^. ft 

;d^*^3 O p s/nm^/^^gl2CO:^^{Cl:i, ^-^VifiJS 
1 <7>S^Ji«(^6. 9 8 km, ^-r^ifiH 

[0 0 5 61 C^-C, iiffiR^««tI^(?>4^{4:<30K«#«E 

aL7t^>»M<^*fe^flt^. ^ffiglC^LT 3 0 p s/n 

[0 0 5 71 7<tf^X a**?3tH^7i»l b^X(0^mm^ 

±X''j^W(mif^jSimz:k^</j:h^m^^tEi'^t. ate 
m^±wti.x(Dm^i^m(Dmm\:Lf>-ii-f:>h'r. spm 

•^G V D Ci J: ^ m#3t oCil^ca® i-f -5 a 

40 :io, @ i ^t/S 2 o J: p 2 oco^^v-if 

*iffl3fe:7r-f /^l 1, 1 2«rfflt^Tv>64B-g^tcji, ^tt 

^3 O p s ynm&LT t^^:lt\C^^xmf^^i^^. 

[0 0 5 81 ^ti. ^y-^i^mum^yr^ ^< 11.12 

(O^th'^Mz.i^Ki^^m^^-^m^. -0. 5ps/ 
nm^/kmJeiJbO. 1 p s / n m V k m£ilT<7>^fflP^ 

[0 0 5 91 ^'Jx.li, ±M\^tLM.wm<D^y r ^ 

J:<:>T^-^>'tt*i«l ^«fiS:Ufc:©'&, R« 1. 55|i 

mr-St:^5>«c(OM«f)5Bjtg^/£S36?, ^n-t•i^<7>5>«J^ 



u 

[0 0 6 0] iyb, tiil'iKftS^^^Ef^^^<*:(75K:^ff^{c: 

lO 0 6 1 I biC, ^'7>'iiiH>ffl3fe7r 1 , 1 

[0 0 6 2] */c, ttaro^-^^-mtlfflati^r L 
[0 0 6 3] tt©:ov^>'iiiH.ffi5fe7r >r/< 

[0 0 6 4 1 ^-^^'iiinffl^fe^r -r^'^i LTSffi-r-s^fe 

[0 0 6 51 S4{C. RSl. 4 8 mn<Dmmtlt^m^^ 
itM^(D^ RfifflFiSl 5 2 5 nm—l 6 2 5 n jnX<0 y 

[00 6 61 :itlh(0^y:7FRXJ^0X*). @}^^^^ 

'7'^>'mmmc^\.X'S^^mt^tLX\i^^=7'^>w<% 
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[0 0 6 71 #Ni^M^^}&^S;^0^-r>'tt$sffl3t 

f^%m^=^y \^ 2x. 2 2\z.^\^xmm(n&m.^mz.^ 

h 2 2t^'7'7:ymmm%y r ^ \ HSlXJX 2{C 

^-s/ h 2 2\z^5:^i^'7'^l^mmm%yr^^<l 2\z. n 
[0 0 6 81 m.^<oy-^:ymmm%y r ^ 

[0 0 6 91 r:(D«•&(7>3te33ISS(o«j«{col^r^i, s 
xn. msc<D9'r>mmm^:^r^^<i I t\^x. 

[0 0 7 01 A;b«i aii)(7>7-^ vii(|»gfl33fe:7r -r^'^i 

^f\.^tth\^. '^i^tDy'^i^mmm^yr -f^<i 2x 
't(om=S'^t^^mm^inx. f^^t\^xmtfm^mzi3 
40 Mi^i/^^^^^mm-^^x^xx^^o. ^ttic^LT, ±ia 

-r^^J^Jc^-rni^, ii^l^lOr^izIci: bT(75$l^4#14^: 
(0 0 7 11 *tc, JbtBL/^^-^>ie«H5g<£rffi<r^yt;*:^ 

[0 0 7 21 :^'^W»m<r>%^^i^y.TJ^\'t. iSfS^T 
5(7 ^Sft^R^<7>ra<753feGil^S^ (3fe:7r ^^<i8^SS) JiJc, 



13 

[0 0 7 31 ZL(o^o\c^ mi\z.^\.itmm:iX^9'^ 

^ T d> b sm^ R ^ 5fti^jcm*3fe«r<5is^ie/j^5tfia& 

[0 0 7 4] ;^j^jo. 2 0(;:>^iie^A^lt/B<OPfl03fefiiS 

[0 0 7 51 *^8^{cJ:^7-^>'it*i«. 
[0 0 7 6] 0 6S:t/S7«, ^tl^^tl'7-^>'mm^(0 
^^{C2 0(7)i5&^7fea^^— 5/ h 2 3. 2 4^^ 

^^m^=^y h 2 3wt. AA«i a t^-ri^mmm^y 

^24i:i, 3fer^y ix--^4 1 ^^•^>'iiififfl3t:7r^ 

[0 0 7 7 1 0 7{C;o^L^^-r ViiiH:^-t*l^. S 

2 <D^:^(Dmf^^m^=^ ^ h 2 2 ttmsi^tix 

m^^r^ 2 t(r>m\cn^ -?:tt-etU5t-&5>»«3 
5. 3 6 d^^S^ixr i/>'5o 

[0 0 7 8] Cn?:)03t#5>St:^3 5, 3 6 V^Tn 
t>Sfl^3ti!^^:=^iy h 2 2, 2 3 ^ n -SS^^fetO 

5Rv^3 e<Dm\zn. m^^m^=^y h 2 2 . 2 3t^h 
SS3 7]6«ig:«:r b4xri>^o cn{cj:oT. m7(o=7-^i^ 

ifti^giii, a«5tsji^-jy h 2 2^10^2 3 o^n-en 
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1 2(nm:^\z^i^.^t\.^^i^^k^.^m•^\Pim^^(0%mm^ 

[0 0 7 91 wtLbOS^?l^fi?'Jei^tCt>, «>!r 

-1*^41. 4 2(coi^TW:, ^5?/ji«'g'W:19:gSr^BftL 
10 So 

[0 0 8 01 iff^JJc^SK^nsaft^^^-^^-iiiH 

m%yr^^<(Dmmz-o\,^x\^. }LU\^f:L2^(r>m^\z 

[0 08 11 *fc, ■7-^>'*iW«rt03tVT'f /^fiiHi^S 

\zio{^^i&si^wc\z-D\,^xh. mzic^i^itmrnzmh 

ztt^'^mx^^a m^\-is gi2{cjoiNTtt, gaifco^ 

'^>'mm^^:7T-^y<i 2t^^(omRi^nm^^'r^m 
f^t^tix\^^^, zti\zMi.x. HBfc^-r ct m 

-r^mf^t-r^zt^-^mxh^^ 
[0 0 8 2] ^^'j^m;x^(D^mf^^{^. m^My-^^^ 

[00 8 31 

i^xmf^^iritiM^^^m(D9-^>'mmmzxh,\-i. m 

40 mSP^(0%^mnX<0m^^:i^n^^^':^mm<rym^-^\Z. 

^oT*j»uT, m^%-^<Dj^m<ow.m'^^i^Wi5.mx 
[0 0 8 41 ztDx,'!>t^mm.^m-r^9'^i^mm»x 

50 ;awte^<cSo 
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15 



103] 7'^>mm»\zmmiti^7'^>mmm^:^7 

[0 6] 7-r>'iHii:Sote(7>^Mi?^^S:^t-«fig0r^ 



16 



So 
Sc 

1 • -^-^^-iitMS, ia-A*iS. ib-tUAiffl, ic 
-•*rfl.^, 11, 1 2---7*^>'tiiH;^3fe:7T-Y/<, 2 1 
-2 4'-®^5fea^^rLiy 3 1 — 3 4-3t'&RS. 3 
5, 3 6 -5t-&4>S«. 3 7 -3tfii^». 4 1. 4 2 
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